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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with strikothrough . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

Please CANCEL claims 2, 3, 6, 8, 1 1 , 13, 16, 23, 34 and 35 without prejudice or 
disclaimer, and AMEND claims 1 , 4, 7, 12, 14, 15, 19, 20, 24 and 28 in accordance with the 
following: 

1 . (currently amended) A magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 

a cathode disposed at an axial center of the anode to emit thermions, separated from the 
anode by a predetermined space; 

a ring-shaped permanent magnet provided above the anode; 
an upper pole piece having a magnetic flux dispersing structure to carry magnetic flux 
generated by the permanent magnet to an upper portion of the predetermined space A 
wherein the upper pole piece comprises: 

a ring-shaped magnetic flux receiving portion disposed between the 
permanent magnet and the anode to receive magnetic flux generated by the permanent magnet: 

a slanted portion downwardly slantingly extended from an inner edge of 
the ring-shaped magnetic flux receiving portion to an upper portion of the predetermined space 
to carry received magnetic flux to the upper portion of the predetermined space; and 

a magnetic flux dispersing portion upwardly slantingly extended from an 
inner edge of the slanted portion to disperse the carried magnetic flux ; 

a lower pole piece carrying the magnetic flux to a lower portion of the predetermined 
space; and 

at least one yoke magnetically connecting the permanent magnet with the lower pole 

piece. 

2. (cancelled) 

3. (cancelled) 
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4. (currently amended) A magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 

a cathode disposed at an axial center of the anode to emit thermions, separated from the 
anode by a predetermined space; 

a ring-shaped permanent magnet provided above the anode; 
an upper pole piece having a magnetic flux dispersing structure to carry magnetic flux 
generated by the permanent magnet to an upper portion of the predetermined space; 

a lower pole piece having a magnetic flux concentrating structure to carry the magnetic 
flux to a lower portion of the predetermined space A 

wherein the lower pole piece comprises: 

a ring-shaped magnetic flux receiving portion designed to receive 
magnetic flux carried through the at least one yoke from the permanent magnet; and 

a slanted portion upwardly slantingly extended from an inner edge of the 
ring-shaped magnetic flux receiving portion to the lower portion of the predetermined space to 
carry the received magnetic flux to the lower portion of the predetermined space : and 

at least one yoke magnetically connecting the permanent magnet with the lower pole 

piece. 

5. (original) The magnetron as set forth in claim 4, wherein the upper pole piece 
comprises a ring-shaped magnetic flux receiving portion disposed between the permanent 
magnet and the anode to receive magnetic flux generated by the permanent magnet, a slanted 
portion downwardly slantingly extended from an inner edge of the ring-shaped magnetic flux 
receiving portion to an upper portion of the predetermined space to carry received magnetic flux 
to the upper portion of the predetermined space, and a magnetic flux dispersing portion 
upwardly slantingly extended from an inner edge of the slanted portion to disperse the carried 
magnetic flux. 

6. (cancelled) 

7. (currently amended) The magnetron as set forth in claim §5, wherein an angle 
formed between the magnetic flux receiving portion and slanted portion of the lower pole piece is 
greater than an angle formed between the magnetic flux receiving portion and slanted portion of 
the upper pole piece. 

8. (cancelled) 
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9. (withdrawn) A magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 

a cathode disposed at an axial center of the anode to emit thermions, separated from the 
anode by a predetermined space; 

a ring-shaped permanent magnet provided below the anode; 

an upper pole piece having a magnetic flux dispersing structure to carry magnetic flux 
generated by the permanent magnet to an upper portion of the predetermined space; 

a lower pole piece carrying the magnetic flux to a lower portion of the predetermined 
space; and 

at least one yoke magnetically connecting the permanent magnet with the lower pole 

piece. 

10. (withdrawn) The magnetron as set forth in claim 9, wherein the lower pole piece 
comprises a ring-shaped magnetic flux receiving portion disposed between the permanent 
magnet and the anode to receive magnetic flux generated by the permanent magnet, a slanted 
portion downwardly slantingly extended from an inner edge of the ring-shaped magnetic flux 
receiving portion to an upper portion of the predetermined space to carry received magnetic flux 
to the upper portion of the predetermined space, and a magnetic flux dispersing portion 
upwardly slantingly extended from an inner edge of the slanted portion to disperse the carried 
magnetic flux. 

11. (cancelled) 

12. (currently amended) A magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 

a cathode disposed at an axial center of the anode to emit thermions, separated from the 
anode by a predetermined space; 

a ring-shaped permanent magnet provided above the anode; 

a l owor po l o p ie o e a n upper pole piece having a magnetic flux dispersing structure to 
carry magnetic flux generated by the permanent magnet to an upper portion of the 
predetermined space; 

an uppor pol e p ie c e a lower pole piece having a magnetic flux concentrating structure to 
carry the magnetic flux to a lower portion of the predetermined space; 

wherein the upper pole piece comprises: 

a ring-shaped magnetic flux receiving portoin disposed between the permanent 
magnet and the anode to receive magnetic flux generated by the permanent magnet: 
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a slanted portion downwardly slantingly extended from an inner edge of the ring- 
shaped magnetic flux receiving portion to an upper portion of the predetermined space to carry 
received magnetic flux to the upper portion of the predetermined space; and 

a magnetic flux dispersing portion upwardly slantingly extended from an inner 
edge of the slanted portion portion to disperse the carried magnetic flux; and 

at least one yoke magnetically connecting the permanent magnet with the lower pole 

piece. 

13. (cancelled) 

14. (currently amended) The magnetron as set forth in claim4312, wherein the 
Wfrfrf -lower p ole piece comprises a ring-shaped magnetic flux receiving portion designed to 
receive magnetic flux carried through the at least one yoke from the permanent magnet, and a 
slanted portion upwardly slantingly extended from an inner edge of the ring-shaped magnetic 
flux receiving portion to the lower portion of the predetermined space to carry the received 
magnetic flux to the lower portion of the predetermined space. 

15. (currently amended) The magnetron as set forth in claim 14, wherein an angle 
formed between the magnetic flux receiving portion and slanted portion of the ueae^lower p ole 
piece is greater than an angle formed between the magnetic flux receiving portion and slanted 
portion of the lowe ^upper p ole piece. 

16. (cancelled) 

17. (original) A microwave oven, comprising: 
a magnetron as set forth in claim 1 . 

18. (original) A high frequency heating apparatus, comprising: 
a magnetron as set forth in claim 1 . 

19. (currently amended) A microwave oven, comprising: 
a cooking cavity in which food is placed to be cooked; 

a heating unit to heat the food, the heating unit comprising: 

a magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits: 

a cathode disposed at an axial center of the anode to emit thermions, separated 
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from the anode by a predetermined space; 

a ring-shaped permanent magnet provided above the anode: 
an upper pole piece having a magnetic flux dispersing structure to carry magnetic 
flux generated by the permanent magnet to an upper portion of the predetermined space: 

a lower pole piece having a magnetic flux concentrating structure to carry the 
magnetic flux to a lower portion of the predetermined space, 
wherein the lower pole piece comprises: 

a ring-shaped magnetic flux receiving portion designed to receive 
magnetic flux carried through the at least one yoke from the permanent magnet; and 

a slanted portion upwardly slantingly extended from an inner edge of the 
ring-shaped magnetic flux receiving portion to the lower portion of the predetermined space to 
carry the received magnetic flux to the lower portion of the predetermined space: and 

at least one yoke magnetically connecting the permanent magnet with the lower pole 

piece. 

a r i ng - shapod anodo form i ng a p l urality of resonanc e circu i ts; 

a oathodo disposod at an axia l oontor of tho anodo to om i t therm i ons, soparat e d from tho 
anodo by a prodotorm i nod spaco; 

a r i ng - shapod pormanont magnot prov i dod abovo tho anodo; 

an uppor polo p i ooo carrying magnot i o f l ux gonoratod by th e pormanont magn e t to an 
uppor portion of th e prodoterm i nod spaco; 

at l oast ono yoko; and 

a l ower pole pi e c e compr i sing a ring -s hapod magnotio flux rooo i v i ng portion dos i gnod to 
rooo i vo magnotio f l ux carr i od through tho at loast ono yoko from th e pormanont magnot, and a 
s l antod port i on upwardly s l anting l y oxtondod from an i nnor odgo of tho ring - shapod magnot i c 
f l ux roooiving portion to a low e r portion of th e pr e d e term i ned spaco to carry roooived magnotio 
f l ux to tho low e r portion of th e pr e d e t e rm i ned s pac e , wher ei n tho at l oast ono yoko magn e t i ca l ly 
connects th e p e rmanont magnot to tho l owor po l o p i oco; and 

a control un i t to control an amount of hoat produood by tho hoating unit. 

20. (currently amended) A microwave oven, comprising: 
a cooking cavity in which food is placed to be cooked; 
a heating unit to heat the food, the heating unit comprising: 
a magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits: 
a cathode disposed at an axial center of the anode to emit thermions, 
separated from the anode by a predetermined space; 
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a ring-shaped permanent magnet provided above the anode; 

an upper pole piece having a magnetic flux dispersing structure to carry 
magentic flux generated by the permanent magnet to an upper portion of the predetermined 
space; 

a lower pole piece having a magnetic flux concentrating structure to carry 
the magnetic flux to a lower portion of the predetermined space, 

wherein the upper pole piece comprises: 

a ring-shaped magnetic flux receiving portion disposed 
between the permanent magnet and the anode to receive magnetic flux generated by the 
permanent magnet; 

a slanted portion downwardly slantingly extended from an 
inner edge of the ring-shaped magnetic flux receiving portion to an upper portion of the 
predetermined space to carry received magnetic flux to the upper portion of the predetermined 
space; and 

a magnetic flux dispersing portion upwardly slantingly 
extended from an inner edge of the slanted portion to disperse the carried magnetic flux; and 

at least one yoke magnetically connecting the permanent magnet with the 

lower pole piece. 

a ring - shapod anod e forming a p l ura l ity of resonanco c i rcu i ts; 

a cathodo disposod at an ax i al c e nt e r of tho anodo to om i t therm i ons, 
coparatod from tho anodo by a prodotorm i nod spaoo; 

a r i ng - shapod pormanont magnot providod above tho anodo; 

an uppor polo p i ooo having a magnot i o f l ux dispors i ng structure to carry 
magnetic flux goneratod by th e pormanont magnot to an uppor port i on of tho prodotorm i n e d 
spac e ; 

a l owor polo piooo hav i ng a magnot i c f l ux conoontrating structuro to carry 
tho magnot i o flux to a l owor port i on of tho prodotorminod spaoo; and 

at loast ono yoko magnot i oa ll y connect i ng tho pormanont magnot w i th tho 

l owor po l o p i oco; and 

a contro l un i t to contro l an amount of hoat producod by tho hoat i ng un i t. 

21 . (withdrawn) A microwave oven, comprising: 
a cooking cavity in which food is placed to be cooked; 
a heating unit to heat the food, the heating unit comprising: 
a magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 
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a cathode disposed at an axial center of the anode to emit thermions, 
separated from the anode by a predetermined space; 

a ring-shaped permanent magnet provided below the anode; 

an upper pole piece having a magnetic flux dispersing structure to carry 
magnetic flux generated by the permanent magnet to an upper portion of the predetermined 
space; 

a lower pole piece carrying the magnetic flux to a lower portion of the 
predetermined space; and 

at least one yoke magnetically connecting the permanent magnet with the 

lower pole piece; and 

a control unit to control an amount of heat produced by the heating unit. 

22. (original) A microwave oven, comprising: 

a cooking cavity in which food is placed to be cooked; 
a heating unit to heat the food, the heating unit comprising: 
a magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 
a cathode disposed at an axial center of the anode to emit thermions, 
separated from the anode by a predetermined space; 

a ring-shaped permanent magnet provided above the anode; 
at least one yoke; 

a lower pole piece carrying magnetic flux generated by the permanent 
magnet to an upper portion of the predetermined space; 

an upper pole piece comprising a ring-shaped magnetic flux receiving 
portion designed to receive magnetic flux carried through the at least one yoke from the 
permanent magnet, and a slanted portion upwardly slantingly extended from an inner edge of 
the ring-shaped magnetic flux receiving portion to a lower portion of the predetermined space to 
carry received magnetic flux to the lower portion of the predetermined space; and 

the at least one yoke magnetically connecting the permanent magnet with 
the lower pole piece; and 

a control unit to control an amount of heat produced by the heating unit. 

23. (cancelled) 



24. (currently amended) A magnetron, comprising: 

a concentric cathode-anode pair, the anode being a ring-shaped anode forming a 
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plurality of resonance circuits and the cathode separated form the anode by a space; 
a ring-shaped permanent magnet provided above the anode; 
an upper pole piece having a magnetic flux dispersing structure to carry magnetic flux 
generated by the permanent magnet to an upper portion of the predetermined space; 

a lower pole piece having a magnetic flux concentrating structure to carry the magnetic 
flux to a lower portion of the predetermined space, 

wherein the lower pole piece comprises: 

a ring-shaped magnetic flux receiving portion designed to receive 
magnetic flux carried through the at least one yoke from the permanent magnet; and 

a slanted portion upwardly slantingly extended from an inner edge of the 
ring-shaped magnetic flux receiving portion to the lower portion of the predetermined space to 
carry the received magnetic flux to the lower portion of the predetermined space; and 

at least one yoke magnetically connecting the permanent magnet with the lower pole 

piece. 

a ring - shapod permanent magnot prov i dod abovo tho anod e ; 
an uppor po l e piooo having a magnot i o f l ux d i spersing struoturo to carry magn e t i c flux 
gonorated by tho p e rmanont magnot to an uppor portion of tho space; 

a lowor po l o piooo carry i ng tho magnotio flux to a l ow e r port i on of tho spaoo; and 
at l oact ono yoko magnet i cal l y oonnocting tho pormanont magnot w i th tho l owor po l o 

UIUUU . 

25. (original) The magnetron as set forth in claim 24, wherein the upper pole piece 
comprises a ring-shaped magnetic flux receiving portion disposed between the permanent 
magnet and the anode to receive magnetic flux generated by the permanent magnet, a slanted 
portion downwardly slantingly extended from an inner edge of the ring-shaped magnetic flux 
receiving portion to an upper portion of the predetermined space to carry received magnetic flux 
to the upper portion of the predetermined space, and a magnetic flux dispersing portion 
upwardly slantingly extended from an inner edge of the slanted portion to disperse the carried 
magnetic flux. 

26. (original) A high frequency apparatus, comprising: 
a high frequency particle accelerating unit comprising: 

a magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 
a cathode disposed at an axial center of the anode to emit thermions, 
separated from the anode by a predetermined space; 
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a ring-shaped permanent magnet provided above the anode; 
an upper pole piece carrying magnetic flux generated by the permanent 
magnet to an upper portion of the predetermined space; 

at least one yoke; and 

a lower pole piece comprising a ring-shaped magnetic flux receiving 
portion designed to receive magnetic flux carried through the at least one yoke from the 
permanent magnet, and a slanted portion upwardly slantingly extended from an inner edge of 
the ring-shaped magnetic flux receiving portion to a lower portion of the predetermined space to 
carry received magnetic flux to the lower portion of the predetermined space, wherein the at 
least one yoke magnetically connects the permanent magnet to the lower pole piece, 
the magnetron generating a high frequency particle beam; and 
a control unit to control an intensity of the high frequency particle beam. 

27. (original) The high frequency apparatus of claim 26, wherein the apparatus is 
one of: a high frequency heating apparatus, a particle accelerator and a radar unit. 

28. (currently amended) A high frequency apparatus, comprising: 
a high frequency particle accelerating unit comprising: 

a magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits: 

a cathode disposed at an axial center of the anode to emit thermions, 
separated from the anode by a predetermined space; 

a ring-shaped permanent magnet provided above the anode; 

an upper pole piece having a magnetic flux dispersing structure to carry 
magnetic flux generated by the permanent magnet to an upper portion of the predetermined 
space: 

a lower pole piece having a magnetic flux concentrating structure to carry 
the magnetic flux to a lower portion of the predetermined space, 

wherein the upper pole piece comprises: 

a ring-shaped magnetic flux receiving portion disposed 
between the permanent magnet and the anode to receive magnetic flux generated by the 
permanent magnet; 

a slanted portion downwardly slantingly extended from an 
inner edge of the ring-shaped magnetic flux receiving porton to an upper portion of the 
predetermined space to carry received magnetic flux to the upper portion of the predetermined 
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space; and 

a magnetic flux dispersing portion upwardly slantingly 
extended from an inner edge of the slanted portion to disperse the carried magnetic flux; and 

at least one yoke magnetically connecting the permanent magnet with the 

lower pole piece. 

a r i ng - shap e d anodo form i ng a p l ural i ty of rosonanc e c i rcu i ts; 

a cathodo disposod at an ax i a l contor of tho anodo to omit thorm i ons, 
coparatod from tho anodo by a prodotorm i n e d spac e ; 

a r i ng - shap e d p e rmanont magn e t providod abovo tho anodo; 

an upp e r po l o p i oco hav i ng a magnot i o f l ux dispors i ng struoturo to carry 
magnotic flux gonoratod by tho pormanont magnot to an uppor portion of th e prod e terminod 
spaco; 

a lowor polo p i oco hav i ng a magnotio flux concontrat i ng structur e to carry 
tho magnot i o f l ux to a lowor port i on of tho prodotorm i n e d spac e ; and 

at loast on e yoko magnot i ca ll y oonnocting th e p e rman e nt magnet w i th th e l owor po l o 

piec e , 

tho magnotron gonorat i ng a h i gh froquoncy part i clo boam; and 

a control un i t to contro l an i ntons i ty of tho high froquonoy part i olo boam. 

29. (original) The high frequency apparatus of claim 28, wherein the apparatus is 
one of: a high frequency heating apparatus, a particle accelerator and a radar unit. 

30. (withdrawn) A high frequency heating apparatus, comprising: 
a high frequency particle accelerating unit comprising: 

a magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 

a cathode disposed at an axial center of the anode to emit thermions, 
separated from the anode by a predetermined space; 

a ring-shaped permanent magnet provided below the anode; 

an upper pole piece having a magnetic flux dispersing structure to carry 
magnetic flux generated by the permanent magnet to an upper portion of the predetermined 
space; 

a lower pole piece carrying the magnetic flux to a lower portion of the 
predetermined space; and 

at least one yoke magnetically connecting the permanent magnet with the 
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lower pole piece, 
the magnetron generating a high frequency particle beam; and 

a control unit to control an intensity of the high frequency particle beam. 

31 . (withdrawn) The high frequency apparatus of claim 30, wherein the apparatus is 
one of: a high frequency heating apparatus, a particle accelerator and a radar unit. 

32. (original) A high frequency heating apparatus, comprising: 
a high frequency particle accelerating unit comprising: 

a magnetron, comprising: 

a ring-shaped anode forming a plurality of resonance circuits; 
a cathode disposed at an axial center of the anode to emit thermions, 
separated from the anode by a predetermined space; 

a ring-shaped permanent magnet provided above the anode; 
at least one yoke; 

a lower pole piece carrying magnetic flux generated by the permanent 
magnet to an upper portion of the predetermined space; 

an upper pole piece comprising a ring-shaped magnetic flux receiving 
portion designed to receive magnetic flux carried through the at least one yoke from the 
permanent magnet, and a slanted portion upwardly slantingly extended from an inner edge of 
the ring-shaped magnetic flux receiving portion to a lower portion of the predetermined space to 
carry received magnetic flux to the lower portion of the activating space; and 

the at least one yoke magnetically connecting the permanent magnet with 

the lower pole piece, 

the magnetron generating a high frequency particle beam; and 

a control unit to control an intensity of the high frequency particle beam. 

33. (original) The high frequency apparatus of claim 32, wherein the apparatus is 
one of: a high frequency heating apparatus, a particle accelerator and a radar unit. 

34. (cancelled) 

35. (cancelled) 
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